Linearity of heritability implies that selection response will be linearly related to the selection differential over all possible phenotypic values. Recently, artificial insemination organizations have begun mating highly selected sires and dams to produce sons for sampling in artificial insemination. The agreement between the expected and actual genetic value of these sons will depend on whether response to selection is linearly related to the selection differential. This study provides further evidence that selection response can be predicted adequately, even with very large selection differentials. The evidence is based on daughter-dam regression over a large range of phenotypic values of the dams. The evidence supports the findings of a similar study by Bradford and Van Vleck (2), with about 10% ~s much data. Their results were discussed primarily in terms of the theory of canalization of phenotypic development (5).
METHODS AND RESULTS
Records of 47,400 pairs of Holstein cows in which both daughter and dam had a firstb~ctation record in the same herd between 1950 and ]963 were taken from the files of the New York Dairy Records Processing Center. The paired records were sorted on the deviation of the dam's first milk record (2×, M.E., 305-day) from the average of her herd-mates (3). The regression of daughter on dam deviations was then done for each 5% of the data. These regressions and the standard errors and the deviation and mature equivalent means of the daughters and dams are given in Table 1 found evidence for lower heritability as deviations from the mean for milk fat production increased. Their results were based on fewer data and a different trait and also may have been influenced by a differential increase with time in herd mean production between lower and higher level herds, since they did not analyze records as deviations. In the present study the actual regression for the upper 5% of the data was 0.17, which indicates a level of response very close to the average regression over all pairs.
The standard errors of the estimates are very high for the estimates, especially for the middle groups, where the range of the dam deviations is severely restricted. To obtain another view of the situation, the regressions were estimated for each quartile of the data. The estimates and standard errors were .21 (.020), .17 (.055), .30 (.055), and .14 (.020) from high to low dam deviations, respectively. The estimates for the high and low halves of the data were: .21 (.012), and .19 (.012). These groupings also showed no differences in heritabiIity at different phenotypic values of the dams. Some practical conclusions can be inferred from the results. The fraction of superiority transmitted from a cow to her daughter is probably the same whether the cow is the best or poorest cow in a herd. Superior cows, by extrapolation to male offspring, should also produce sons likely to sire superior daughters, as predicted by the usual methods from linear heritabi]ity and normal selection differentials. Whether an analysis involving sires would produce the same linear regression is unknown, since the trait of milk production is obviously sex-limited. There is, however, no reason to believe that the results should be different. The mating of superior cows and superior sires, therefore, should produce sons and daughters which have average genetic merit for milk production close to what is predicted from linear heritability. The prediction should hold for relatively intense selection (top 5% of cows and top 10% of sires with evaluation in A.I.), which is nearly within the range of concern to the artificial insemination industry. The predictions, of course, have the usual sampling variances, so that the true values of some offspring will be closer to the expected values than others. These sampling variances can be determined by methods presented by Henderson (4), as well as others.
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